Acidic pH modulates the interaction between human granulocyte-macrophage colony-stimulating factor and glycosaminoglycans.
Granulocyte-macrophage colony-stimulating factor (GM-CSF) controls growth and differentiation of hematopoietic cells. Previous reports have indicated that the mitogenic activity of GM-CSF may be modulated by the glycosidic moiety of proteoglycans associated with the membrane of stromal cells. In this work, we have performed in vitro studies of the interaction between GM-CSF and glycosaminoglycans. The addition of heparin promoted a marked blue shift in the fluorescence emission spectrum of GM-CSF as well as a 30-fold increase in the intensity of light scattering, which indicates formation of large molecular weight complexes between the two molecules. Interestingly, heparin-induced changes in the spectral properties of GM-CSF were only observed at acidic pH. The dependence on acidic pH, together with a strict dependence on glycosaminoglycan sulfation and the fact that high ionic strength destabilized the interaction, indicates that the association between GM-CSF and glycosaminoglycans is mediated by electrostatic interactions. These interactions probably involve sulfate groups in the glycosaminoglycans and positively charged histidine residues in GM-CSF. We propose that negatively charged glycolipids present on the plasma membrane of the hematopoietic and/or the stromal cell could promote an acidic microenvironment capable of triggering interaction between GM-CSF and membrane-bound proteoglycans in vivo.